Based on the principles of social comparison theory, the relative percentile (RP) method is an alternative approach to the measurement of psychological characteristics. It involves asking raters to explicitly estimate the percentage of a comparison group that they believe is lower than the target on a characteristic. This study explored the RP method for the measurement of personality. Specifically, we investigated the convergence of the RP with traditional (i.e., Likert-type) personality measures and the convergence between self-and observer reports. Both members of 142 Australian well-acquainted dyads rated themselves and their counterpart using the traditional Likert-type HEXACO-100 and a 25-item RP assessment of the HEXACO facets. Two weeks later, 78 participants completed the RP assessment again, allowing the assessment of test-retest reliability. The RP ratings showed mostly moderate reliability, though generally lower reliability than their corresponding traditional scales, and a relatively clear HEXACO factor structure. Furthermore, the RP ratings correlated significantly with the Likert-type ratings from the same rater (e.g., self-self) and with RP ratings from a different rater (i.e., self-observer), although convergence did vary by HEXACO domain. One potential issue with RP ratings, however, is that they mostly yielded Gaussian distributions, instead of the theoretically expected uniform distribution, which may suggest that it is challenging for respondents to estimate percentiles.
With some exceptions, personality assessments typically employ traditional Likert-type scaling whereby respondents must indicate their absolute endorsement of short selfdescriptive statements. Recently, however, psychometricians such as Drasgow, Chernyshenko, and Stark (2010) have noted methods that assume equivalence of items, such as Likert and Likert-type scales, may not accurately capture a respondent's true level of a personality trait or attitude. Meanwhile, another line of research, grounded on social comparison theory (Festinger, 1954) , has proposed that psychological constructs, particularly those for which self-assessment requires introspection, might be more accurately assessed via methods that draw explicitly from relative comparisons with others . Nonetheless, no known research to date has attempted to assess personality via self-reports in this manner, despite personality assessment relying heavily on introspection. This study explores this gap by comparing traditional Likert-type and relative methods of measuring the HEX-ACO personality dimensions, using both self-and observer reports.
Likert-Type Scale Measurement of HEXACO Personality
HEXACO personality dimensions are traditionally measured by asking participants to report, on Likert-type scales, their agreement with a set of items that describe different characteristics. The responses to the items from a common scale are then combined to yield an overall personality dimension score. For interpretation, an individual's score can then be compared to scores observed from a large normative group.
The established approach to measuring the HEXACO personality domains has yielded reliable scale scores that exhibit strong evidence of construct and criterion-related validities. Nonetheless, the use of Likert-type assessments for measuring personality is not without its limitations. For example, personality inventories are generally lengthy, susceptible to response biases (e.g., Meisenberg & Williams, 2008) , and use various frames of reference (Credé, Bashshur, & Niehorster, 2010; Heine, Lehman, Peng, & Greenholtz, 2002; Wood, Brown, Maltby, & Watkinson, 2012) . In this study, we investigate an alternative approach to assessing the HEXACO personality dimensions that introduces a social comparative prompt.
Social Comparisons and the Relative Percentile Method
Social comparison theory, first proposed by Festinger (1954) , suggests that people have an innate need to evaluate themselves, and, in the absence of objective information, evaluations will be based on comparisons with others (Credé et al., 2010) . Indeed, whereas traditional Likert-type personality measurement does not explicitly instruct participants to engage in social comparative processes, a series of studies by Wood et al. (2012) showed that the assessment of personality involves a comparative process nonetheless. Goffin, Gellatly, Paunonen, Jackson, and Meyer (1996) operationalized social comparison theory by developing a percentile scale measure, which they termed the Relative Percentile (RP) method. Goffin and Olson (2011) articulated that the RP method could be expected to perform best in cases where 12 preconditions are fulfilled; these preconditions are reproduced in Table 1 . Clearly, the assessment of personality characteristics satisfies the first five preconditions for the efficacy of the RP method (Beer, 2014) . The remaining preconditions are satisfied in this study through methodological decisions including the use of both self-and observer ratings, the explicit specification of a diverse but familiar reference group (Australian adults in this study), and the use of a clear "relative percentile" response scale (Goffin et al., 1996) .
Several studies in various domains showed the promise of comparative measures, such as the RP method, over Likert-type measures. For example, Olson, Goffin, and Haynes (2007) asked participants to complete comparative and Likert-type measures of attitudes (e.g., toward religion and alcohol consumption). The authors found that attitudes measured with comparative scales predicted the relevant criterion variables better than those measured via traditional Likert-type scales. In another study, Goffin et al. (1996) found that a comparative measure of performance was more strongly correlated with common predictors such as personality and cognitive ability. Finally, other studies found that comparative performance judgments were both higher in criterion-related validity (Goffin, Jelley, Powell, & Johnston, 2009 ) and more accurate (Wagner & Goffin, 1997) than judgments based on Likert-type scales.
In short, comparative ratings have shown promise for the measurement of attitudes and work performance. To our knowledge, however, only one study about personality judgments in job interviews (Sheppard, Goffin, Lewis, & Olson, 2011) investigated comparative ratings for personality measurement. Moreover, only other-ratings of personality were measured in that study, whereas self-ratings are the most common rating format in personality research. Accordingly, the present study will compare an RP method of personality measurement to Likert measurement using self-and observer ratings with the general aim being to investigate whether comparative rating methods can be used to reliably assess the HEXACO personality domains. We aimed to explore if comparative personality ratings exhibit (1) sufficient internal and test-retest reliability, (2) the expected (HEXACO) factor structure, (3) construct/convergent validity with Likert-type ratings of personality, and (4) self/observer agreement.
Method
Due to space considerations, we summarise the methods here. A full account of the methods and more detailed results are provided as part of the open data available at https://osf.io/ts3kw/ 
Participants and Procedure
Participants were recruited through an undergraduate psychology pool (for course credits) and social networking sites, email, and word of mouth (no compensation). All participants were asked to recruit another person (an "observer") whom they had known for at least 12 months. A total of 142 responses (i.e., 71 dyads) were obtained, though four participants skipped one of the four personality sections of the questionnaire, and one participant's RP scores were unusually extreme on the self-reported honesty-humility facets. This meant that the sample sizes for some analyses were slightly smaller than 142. The final sample comprised 49 men and 93 women (age: M = 31.5 years, SD = 13.6, ranging from 18 to 63 years). Participants reported that they knew their observer for a mean of 10.6 years (SD = 10.7), and rated their knowledge of their observer, from 0 to 10, at a mean of 8.2 (SD = 1.4). Forty-four percent of participants reported that they and their observer were in a romantic relationship, 39% were friends, 11% were work or study colleagues, and 9% were family. Two weeks after the first questionnaire, to assess the test-retest reliability of the RP method, each participant who completed the study was also invited via email to complete a follow-up survey and 88 participants (62%) complied.
Materials
Likert-Type Assessment -HEXACO Personality Inventory-Revised (HEXACO-PI-R)
We used the 100-item self-and observer report versions of the HEXACO-PI-R (Lee & Ashton, 2018) under standard instructions to assess its six factors and 25 facets in a traditional Likert-type manner. Cronbach's α reliability estimates for the Likert-type HEXACO dimensions are presented in Table 2 and were generally sound.
Relative Assessment -HEXACO We created a new relative percentile (RP) measure of the HEXACO personality dimensions. We modeled this measure and instructions on the RP method presented by Goffin and Olson et al., 2007) . The RP measure asked participants to consider where they (or their target person) stood on each of the 25 HEXACO facets, in relation to a reference group. Participants were first provided with a title and definition for the facet under consideration. The trait descriptions were sourced from the HEXACO website (http://hexaco.org/). The participants were then asked to rate themselves (or their target person) using the slider, which ranged from 0 to 100, indicating the percentage of people within that reference group that were lower than them (or their target person) on that trait. The default value on the sliders was 50. 
Results

Descriptive Statistics and Reliability of Relative Percentile Ratings
To derive relative scores for the HEXACO factors, we first converted the RP facets into z-scores using an inversenormal transformation. 1 Next, we calculated the mean zscore of the relevant facets for each factor (e.g., honestyhumility z-score was the mean of z-scores from sincerity, fairness, greed avoidance, and modesty RP scores). Finally, we transformed the mean z-scores back into percentiles. Cronbach's α internal consistency coefficients for the relative HEXACO domains were derived from the z-scores. These are presented in Table 2 and were generally lower than their Likert-type counterparts. The six self-report RP HEXACO domain scores exhibited distributions that were very close to normal, with all Shapiro-Wilk p-values being > .500. The observer reports RP HEXACO scores tended to depart from normality, however, with three of the six scales exhibiting statistically significant Shapiro-Wilk tests. Among the 25 RP facets, more than half exhibited distributions that departed statistically from normality, with negative skewness and kurtosis being common, although strong positive kurtosis was exhibited within the observer reports of sincerity and fairness.
We also inspected the test-retest correlations of the relative HEXACO facet and domain scores based on data collected from the 88 participants who completed the follow-up questionnaire. For the domain scores, these correlations were generally higher than the Cronbach's alphas. For the 25 facets, test-retest correlations were quite variable, but had a mean (using Fisher's r-to-z-to-r transformation) of .65 for self-ratings and .63 for observer ratings.
Factor Structure of Relative Percentile Ratings
Based on the recommendations of Costello and Osborne (2005) , we conducted a maximum likelihood factor analysis with a direct oblimin rotation for the self-and observer 1 Because percentiles of 0 and 100 cannot be converted to z-scores, we transformed any such RP scores to 0.99 and 99.01 respectively before performing the conversion to z-scores. We opted for a conservative adjustment to the scores because the relation of z-scores with percentiles is very strong in the tail areas of the normal distribution. rated RP items. We initially limited the solution to six factors (full results are reported in the supplemental materials available at https://osf.io/ts3kw/), but also inspected four-, five-, and seven-factor solutions. The six-factor solutions were easiest to interpret and reflected the HEXACO structure of personality closely. There were some exceptions, however. Self-rated prudence loaded slightly more strongly on a factor reflected by the honesty-humility RP facets (.35) than that reflected by the conscientiousness RP facets (.31). Self-rated sentimentality loaded nearly equally on the extraversion factor (.32) as on emotionality factor (.31). Finally, the observer rated modesty RP item loaded more strongly onto the agreeableness factor (.33) than on the honesty-humility factor (.16). Nonetheless, when considering that the RP measure comprised only 24 items, the selfand observer rated RP items did seem to capture the HEX-ACO structure very well.
Convergence of Relative With Likert-Type Ratings
In terms of convergent validity, for the self-ratings, the correlations of the Likert with relative ratings of the HEXACO dimensions were quite variable ( Table 2) , ranging from .39 (honesty-humility) to .81 (extraversion). The facet correlations were also quite varied, with particularly low convergence (r < .40) being observed for sincerity, fairness, flexibility, inquisitiveness, and altruism. The convergence of the Likert-RP domain measures tended to be stronger among the observer reports, ranging from .56
When rating your [your peer's] personality in this next section, it is important to keep the Reference Group in mind. The Reference Group in this case is a random sample of 100 Australian adults. You would expect that these Australian adults would have different personalities from one another.
For this exercise, you will be given a set of personality traits, and you will be asked to rate your own [your peer's] personality in terms of where you sit on that trait, when compared to this Reference Group.
Therefore, if you believe you display an average level of the trait in question, when compared to the Reference Group, you would choose a rating close to 50. This would mean that you believe that about 50 out of 100, or 50%, of Australian adults display this trait to a lesser extent than you, and 50% would display it to a greater extent than you.
A rating of 100 is the highest rating, and it would indicate that you believe you display this trait to a greater extent than all 100 members of the Reference Group.
A rating of 0 is the lowest possible rating, and it would indicate that you believe that none of the people in the Reference Group display less of the trait than you. In other words, that you display this personality trait to a lesser extent than all 100 members of the Reference Group.
We appreciate that all people behave differently depending on the circumstances, but please try to make a judgement about your [your peer's] typical personality (or behavioural style). We realise there is bound to be some uncertainty as to what your exact score should be, so please just use your best judgement! Figure 1 . Instructions for the relative assessment given to participants. Among the facets, only sincerity failed to reach a correlation of at least .40. 2
Self/Observer Agreement on Relative and Likert Ratings
Generally, self/observer agreement on the Likert measures was on par with that observed in a typical study of self and observer reports of personality (e.g., Connolly, Kavanagh, & Viswesvaran, 2007) , ranging from .43 for honesty-humility to .56 for emotionality. Conversely, aside from extraversion and conscientiousness, the self/observer correlations of the RP ratings tended to be very low, ranging from .16 for honesty-humility to .47 for extraversion. In short, the agreement between self and observer ratings was lower for relative ratings. 3 Means of the self-and observer-reported RP measures were generally similar (Kim, Di Domenico, & Connelly, 2019) .
Discussion
This study investigated whether a RP rating format can be used to measure the HEXACO personality domains and facets. For this purpose, we developed a 25-item relative percentile HEXACO measure and collected self-and observer ratings. Our investigation showed that relative percentile ratings have reasonable psychometric properties for measuring personality, and comparable to another published 24-item HEXACO inventory (de Vries, 2013). Indeed, RP ratings' test-retest reliability, factor structure, convergent validity with the Likert-type ratings, and selfobserver agreement were all acceptable to good at the domain level. At the facet level, although most RP items exhibited impressive test-retest reliability for single-item measures, convergence with the Likert-type measures and with observer reports was poor in some cases. The latter was especially true for agreement between the RP self/observer ratings of three facets of honesty-humility, namely modesty, sincerity, and fairness. Still, for these ratings, the acceptable reliabilities and modest agreement with the Likert-type measures suggest that self and observer RP items consistently capture different parts of these facets. Investigating the origin of these disjointed perspectives may help us to understand how impressions of a person's honesty-humility are formed.
Another potential issue with RP items is that they generally exhibited Gaussian distributions, whereas percentiles, if estimated accurately, should in fact form a uniform distribution. It is possible that respondents did not understand percentiles and treated RP items similarly to linear rating scales, implying that RP scores may not provide accurate relative standings. Until more research is conducted, we caution against the use of RP for diagnostic purposes, but their brevity may render them useful for research purposes.
From a methodological perspective, we believe there are opportunities to improve on our first attempt at employing the RP method to measure personality. For example, it might be instructive to ask participants to describe the nature of their understanding of the reference group; that is, what does "a random sample of 100 Australians" look like and to what extent does the reference group look similar across participants? Depending on the responses, future researchers may wish to consider experimenting with different, narrower, or more detailed reference groups.
We also encourage future researchers to investigate the criterion-related validity of the RP personality assessment measures. This study has established that, compared to Likert-type scores, the RP method may not yield more accurate (i.e., reliable and convergent) estimates of an individual respondent's personality. However, it may be that the "general population" was too broad a frame of reference. Perhaps respondents could provide more accurate percentile estimates for restricted subpopulations (e.g., applicants for similar jobs or employees in the same organization), or when the RP method is being used to solicit ratings of multiple individuals from the same population, which may encourage further explicit comparisons. In these cases, the RP method might yield a rank-order distribution that better predicts criteria than a distribution derived from Likert-type measures. We therefore encourage future researchers to investigate the criterion validity of self/observer RP ratings in a more narrowly defined group. To prevent common method biases, however, we caution against using criteria that, themselves, rely on Likert-type or relative measurement in such an investigation.
